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Research in the field of III-V semiconductors and Low Dimensional Structures (LDS) in the Slovak 
Republic (eastern part of the former Czechoslovakia) had to develop under rather 
unfavourable conditions of economic and political barriers. However, the research history 
in this field is more than 20 years old and this is an excellent background to the research 
activities that are presently expanding rapidly. They are concentrated at the Department 
of Microelectronics of Slovak Technical University (STU) and at Institutes of the 
Slovak Academy of Sciences. 
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Department of 
Microelectronics, STU 
At the Department of Microelectro- 
nics of the Slovak Technical Univer- 
sity the research of lll-V devices and 
technologies tarted as long ago as 
1971 with experiments of GaAs 
growth on sapphire. Two years later, 
an LPE technology based on InP was 
established. On its basis an InP LED 
was produced in 1976 and in 1984 an 
InGaAsP/lnP laser and PIN photo- 
diode for 1.3 ~m range was fabri- 
cated. This was a great success for 
SIovak (at that time also Czechoslo- 
w~k) optoelectronics. The next mile- 
stone was an integrated optical 
receiver with PIN photodiode. 
Simultaneously, within the years of 
the past decade, significant research 
activities oriented towards the pro- 
duction of MESFETs on GaAs were 
carried out. Within this programme, 
new technologies were established at 
the Department of Microelectronics 
including deposition of nitrides on 
GaAs, ion etching and even ion 
implantation with energies of up to 
330 keV. 
In 1991, after two years of extreme 
effort, a non-commercial M BE sys- 
tem was put into operation. This 
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technological background gave a 
new dimension to the research of 
Low Dimensional Structures. 
Significant activities are concen- 
trated on the research in MBE tech- 
nology. A new method for calibrating 
the I]I/V flux ratio from arsenic 
measurements [1] and a new physical 
interpretation of the sticking coeffi- 
cient of arsenic during the MBE 
process [2] are a few of the results in 
this field. Besides the research, inter- 
est is also focused on modelling and 
simulations of epitaxial ayer growth. 
In the field of LDS, a significant 
effort is given to the theoretical study 
and modelling. The generalized trans- 
fer matrix melhod was implemented 
to treat asymmetrical rectangular 
double potential barriers [3] and a 
modular computer program (for the 
solution of wave problems) was de- 
veloped [4]. 
A new semiconductor electronic 
device based on a triple potential 
barrier heterostructure, utilizing the 
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influence of the charge retained by the 
third barrier at resonance tunnelling 
condition has been designed. A phy- 
sical model for investigation of the 
charge retaining effects on the above 
mentioned structures has also been 
proposed [4]. The external control of 
resonance condit ion opens new, 
broad fields of application for these 
structures [5]. 
Another important research topic is 
the calculation of the density of states 
in the conduction and valence bands 
of GaAs, GaxAl~_xAs, AlAs and lnAs 
clusters with ab initio quasi relativis- 
tic method [6]. Recently research 
activities have been carried out in 
connection with devices such as IR 
photodetector, HBT transistors and 
special devices based on LDS. 
The above mentioned research is 
supported by projects oriented to 
Surface analysis and other character- 
ization methods uch as AES, SIMS, 
ESCA, DLTS, SEM to name but a 
few. Moreover, the research is sup- 
ported by an extensive technological 
background, including lithography, 
metallization and ion implantation. 
The research group active in this 
field is participating on the COPER- 
N ICUS pro ject  PECO 12 283 
DEMACOMINT "Novel hetero- 
structure devices and materials assess- 
ment for  communicat ion  and 
information technologies". Partici- 
pants are: University of York, UK; 
Academy of Sciences, Budapest, Hun- 
gary; Academy of Sciences, Brno, 
Czech Republic. Our task to grow 
pivot structures for developing new 
semiconductor devices, based on the 
Bragg mirror reflector, for optical 
communication. 
Institute of Electrical 
Engineering, Slovak 
Academy of Sciences 
The scientific program of the Institute 
in the period from its establishment in 
1955 up to the present time covers 
also the fields of electronic engineer- 
ing, solid state physics and related 
problems. There are research groups 
focused on t,he preparation and prop- 
erties of IlI-V semiconductors and 
heterostructures for advanced micro- 
electronic and optoelectronic devices. 
One of the past major technical 
achievements was the successful 
growth of GaAs and lnP based 
heterostructures  using MOCVD 
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equipment. 
Recently, the research activities are 
focused on: 
• growth of III-V heterostructures by 
MOCVD, VPE and LPE techniques 
and study of the various technology 
steps and the growth conditions [7]. 
• study of the metal - semiconductor 
interfaces including the preparation 
of  Schot tky  barr iers  on (n) 
Ino.53Gao.47 [8]. These results were 
applied in the design and construc- 
tion of MSM photodetectors and 
other devices. 
• the design, preparation and D.C. 
performance of sub-micron pseudo- 
morphic GaAs FET [9] 
• Monte Carlo simulation of non- 
equilibrium dynamics of electrons 
and holes in Low Dimensional 
Systems and the calculation of 
quantum states of carriers and 
devices and excitons in such systems 
[10,11]. 
This research is supported by char- 
acterization with DLTS, low tempera- 
tu re  photo luminescence ,  
photoreflectance, Hall measurements 
and other methods. 
Institute of Physics, 
Slovak Academy of 
Sciences 
During the past decade the research 
activities of the semiconductor diag- 
nostic group covered the following 
main areas: 
• formation of insulator-semiconduc- 
tor interfaces based on GaAs and 
lnP by plasma anodization [12] 
• charge and capacitance versions of 
DLTS 
• investigation of the lattice strain 
underneath the plasma oxide-GaAs 
interface [13]. 
The main recent scientific acti~vity is
concentrated on the investigation of 
passivation of shallow impurities and 
deep levels in GaAs by hydrogen 
plasma exposure and by low energy 
Ar + beams, high-energy proton bom- 
barded Schottky diodes on semi- 
insulating and heavily doped GaAs 
[14] and photoreflectance and photo- 
luminescence spectra of GaAs da- 
maged by both Ar-ion beams and 
H2 plasma treatment. 
Material Background 
Research based on III-V semiconduc- 
tors is supported also by Slovak 
manufacturer of wafers, OMK Co. 
Ltd. Its program consists of InP, 
GaAs, InAs and GaSb wafer produc- 
tion, manufacturing of pure Ga and 
analytical certification. 
Perspectives of LDS 
Research in Slovakia 
The research activities on LDS and 
IlI-Vs cover a broad variety of topics, 
often with a long history. Under the 
condition of economic transforma- 
tion, the budget as well as material 
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resources have shortened. However, 
the potential offered by human re- 
sources can develop under various 
forms of col laboration within Eur- 
opean (and maybe even wider) pro- 
grams of research on LDS where the 
Slovak research could contribute. 
One of the steps towards this is the 
already traditional "MBE Bratislava" 
days. This year in May 2nd workshop 
of this type took place at The Slovak 
Technical University. A short report 
about this event was published in III- 
Vs Review recently (Vol.7, No.4, 
August 94). This event will take place 
every two years and we hope it will 
develop into regular meetings of 
European (and maybe world) specia- 
lists in the field. We will by happy to 
welcome you at 3rd Bratislava MBE 
day on May 16-17, 1996 here in 
Bratislava [15]. 
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